Cockroach is one of environmental bacterial indicator organism. Warm and humid condition, crowded population, street market and unseparated hospital sector in Ho Chi Minh city facilitate growth and propagate of pathogens in population with help of cockroaches. Study of enterobacterial profile of 40 household cockroaches captured in central districts of Ho Chi Minh city showed high percent of Klebsiella (50.8%) and Enterobacter (25.4%). Furthermore, we isolated three strains that resistant to six tested antibiotics (Ampicilline, Cefotaxime, Cefoxitin, Gentamicin, Streptomycine and Tetracyclin) such as Klebsiella pneumoniae, Enterobacter aerogenes and Enterobacter cloacae. These results showed that there are multidrug-resistant pathogen bacterial populations that could propagate via household cockroaches and threaten public health in Ho Chi Minh city.
INTRODUCTION
Antibiotics are one of the most effective weapons in the fight against pathogenic bacteria. Each antibiotic has a different spectrum of action on each bacterium. Recently, many bacteria have developed mechanisms that help them resist the effects of antibiotics. The level of danger of antibiotic resistance has long been warned. When bacteria are resistant to all antibiotics, patients can die from common infections, most commonly respiratory tract infections. The World Health Organization ranks Vietnam in the group of countries with the highest rates of antibiotic resistance in the world for many reasons, most notably antibiotic abuse in treatment, livestock and food. The most notable resistant strains are intestinal bacteria such as Klebsiella pneumonia, Enterobacter sp., E. coli and Proteus sp.. Resistance to this group of bacteria is extremely dangerous because they themselves are capable of producing potentially destructive enzymes that destroy the chemical structure of antibiotics, including cephalosporins or carbapenemases. Cockroaches are abundant in low sanitary food preparation corner. Cockroaches were considered as pathogenic transmitters [1, 2] . Bacterial profile that they carry present bacteria in area where they live. Several papers announced multidrug-resistant bacteria carried by cockroaches in different corners around the world [3, 4, 5, 6, 7] . Ho Chi Minh city is one of the most crowded area in Vietnam. Analysis of antimicrobial resistance of bacteria isolated in intensive care unit in Ho Chi Minh City hospital showed high rate of multidrug-resistance in Klebsiella sp., Acinetobacter sp. and Pseudomonas aeruginosa [8, 9] . Hospitals in Ho Chi Minh city were built throughout the residential area however distance between medical and residential sectors is short. In plus, development of street food attracts cockroach displacement among areas. As a result, it is possible that there is presence of antibiotic resistant bacteria in residential areas. Household cockroaches are pests that threaten health of people. They can eat all waste as well food, so they often carry and spread disease to human such as diarrhea, dysentery, cholera, leprosy, plague, typhoid, polio… These pathogens hide themselves on the cockroach's foot, then attach to food, food containers, utensils when cockroaches go for finding food. Among cockroach species, Periplaneta americana was proofed to be powerful carrier of bacteria [6] . Until recent, there isn't any information about enterobacteria carried by cockroaches in Ho Chi Minh city in term of strain identification and antibiotic resistant profile. In this paper, we collected 40 household cockroaches (Periplaneta Americana) in residential sector closed to hospitals from various districts with high population density in Ho Chi Minh city. We identified 59 Enterobacteriaceae strains by biochemical test method. Majority of these strains were grouped in Klebsiella sp. (30 strains) and Enterobacter sp. (15 strains). Other strains were classified in Citrobacter sp., Escherichia sp., Erwinia sp., Proteus sp., and Seratia sp. Antibiotic resistant test was applied to these isolated strains showed the presence of multiple-drug resistant bacteria in residential area.
MATERIALS AND METHODS

Study area and cockroach capture
Ho Chi Minh City is a warm and humid area with average temperature around 30•C. Central districts can further bypass the population density 3.888 persons/km2 (data in 2015). Cockroaches were trapped mainly in this area. Identification of cockroach helped to select only Periplaneta Americana. Cockroach identification characters include size, wing color, pronotum appearance of the exocuticle, tegmina, wing, and femur. Selected cockroach was then transferred to a sterile tube for bacterial isolation step.
Isolation and identification of enterobacteria
Captured cockroach was washed carefully in 5mL of saline buffer 0.9% of NaCl to collect bacteria on cockroach body. Enterobacteria in the solution were then isolated by EMB (Eosin Methylene Bllue Broth) agar disk. Isolated colonies were classified based on shape, color, size,. Then, the colonies were Gram stained and identified by biochemical test kit (Microgene, England).
Antibiotic sensitivities
Antibiotic resistant profile ofisolated identified bacteria was managed with the Kirby-Bauer disk diffusion method. Six antibiotics were used in the test: 
RESULTS
Classification of isolated bacteria
Forty crockcoaches were collected and separately washed in saline solution. The latter was disseminated on EMB containing Petri dish. Fifty nine Enterobacteriaceae strains were identified by biochemical test method. Majority of these strains were grouped in Klebsiella sp. (30 strains) and Entrobacter sp. (15 strains). Other strains were classified in Citrobacter sp., Escherichia sp., Erwinia sp., Proteus sp., and Serratia sp. (Fig. 1) . Klebsiella sp. inluded K. spp (1 strain), K. pneumoniae (21 strains), K. ornithinolytica (6 strains) and K. oxytoca (2 strains). Enterobacter sp. composed of E. aerogenes (6 strains) and E. cloacae (9 strains). Citrobacter sp. 
Antibiotic resistance of Klebsiella sp.
Klebsiella sp. is one of the common causes of nosocomial infection. In particular, K. pneumonia and K. oxytoca are the two most common pathogens in hospital pathogens. Most organs can be infected by Klebsialla sp., especially K. pneumonia which is the cause of pneumonia. The disease is common in infants with high mortality if it is not treated early. In addition, there is the potential for sepsis, meningitis, otitis media, sinusitis, endocarditis, urinary tract infections, bile duct or genital tract, liver abscess. Isolated K. pneumoniae were completely resistant to Am. These strains was resistant to Ct (62.5%), Sm (56.25%), Ge (37.5%). Their Cn and Te resistance rates were low at 12.5 %. In the K. ornithinolytica strains, high resistance rates were found in Am, Ct, Ge and Sm (83.3%), followed by Cn (40%) and Te (20%). All K. oxytoca strains were resistant to Am (100%) and susceptible to Te (100%). 50% of these strains remains resistant to Cn, Ct, Ge and Sm. Klebsiella spp. was susceptible to Te and were resistant to other 5 tested antibiotics (Table 1) . We found 1 strain of K.pneumoniae that was resistant to all tested antibiotics. (Table 2) . We found 1 strain of E.aerogenes and 1 strain of E.cloacae that was resistant to all tested antibiotics. Ampicillin (Am), cefocitin (Cn), cefotaxime (Ct), gentamicin (Ge), Tetracyclin (Te), Streptomicin (Sm) were used to test antibiotic resistance in isolated bacteria. Antibiotic resistant strain was marked with R. We wrote S for antibiotic susceptible strain and I for intermediate susceptible strain.
Antibiotic resistance of other genus
Majority of isolated Citrobacter is sensitive to tested antibiotics. 100% C.werkmanii and 50% C.freundii are resistant to Cn (Table 3a) . Only 1 strain of E.coli was isolated. The bacteria strain is resistant to Ct, Ge, and Sm (Table 3b ). Four strains of Erwinia were identified as E.herbicola. They are totally resistant to Am, sensitive to Te. 75% of them are resistant to Cn, to Ge, 50% resistant to Ct and to Sm (Table 3c) . Two strains of Proteus mirabilis were isolated and found to be resistant to Te and Sm. 50% of them are resistant to Ct (Fig.4d) . All strains of Serratia are resistant to Am and Ct. 100% of S.marcescens are resistant to Cn and 50% of them resistant to Ge, to Sm. Isolated S.odorifera was resistant to Sm (Table 3e) . [3, 5, 10] . Klebsiella sp. was the most abundant bacteria that was found on body of captured cockroaches [7] . However, we didn't isolate any other emergent entero-pathogenic bacteria such as Salmonella sp., Yersinia sp., Shigella sp. as reported in other publications [7, 10, 11] . Severely, we isolated 3 strains: Klebsiella pneumonia, Enterobacter aerogenes and Enterobacter cloacae that resistant to 6 common tested antibiotics (Ampicilline, Cefotaxime, Cefoxitin, Gentamicin, Streptomycine and Tetracyclin). According to recent paper, isolated K. pneumonia was resistant to 5 antibiotics (Ampicilline, Cefotaxime, Cefoxitin, Gentamicin and Tetracyclin) that we used in this paper [12] . Isolated E.aerogenes in India was multidrug resistant but remained moderated sensitive to tetracyclin [13] . E. cloacea isolated in Portugal was reported resistant to Te, Ct and Cn [14] . Presence of multidrug resistant bacteria carried by household cockroaches in the most crowded city posed a problem in public health control to limit propagation of pathogenes in population.
CONCLUSION
Enterobacterial profile of 40 household cockroaches captured in central districts of Ho Chi Minh city showed high percent of Klebsiella sp. and Enterobacter sp.. We isolated Klebsiella pneumoniae, Enterobacter aerogenes and Enterobacter cloacae that were resistant to 6 tested antibiotics (Ampicilline, Cefotaxime, Cefoxitin, Gentamicin, Streptomycine and Tetracyclin). These results showed that multidrugresistant pathogen bacterial populations threaten public health in Ho Chi Minh city with help of household cockroaches.
